
r .  ADF&G TECHNICAL DATA REPORT NO. 61 STATE OF ALASKA 
(Limited Distribution) Jay S. Hammond, Governor 

AGE, SM, AND SIZE COMPOSITION OF PACIFIC HERRING, 

Clupea harengus pallasi (Vallenciennes), FROM SELECTED 

COASTAL SPAWN1 NG SITES ALONG THE EASTERN BERING SEA, 

By: 
Doug McBride 
Craig Whitmore 

and 
Daniel Bergstrom 

Apri l  1981 

ALASKA DEPARTMENT OF F l SH AND GAME Ronald 0. Skoog 
Subport Building, Juneau, Alaska 99801 Commissioner 



ADF&G TECHNICAL DATA REPORTS 

This se r ies  o f  repo r t s  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  of data from s tud ies  conducted by the  Alaska 
Department of F ish and Game, e s p e c i a l l y  s tud ies  which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  
o f  o the r  agencies. 

The pr imary purpose of these repo r t s  i s  p resenta t ion  of 
data. Desc r ip t i on  of programs and data c o l l e c t i o n  methods 
i s  inc luded o n l y  t o  the  ex ten t  requ i red  f o r  i n t e r p r e t a t i o n  
o f  the  data. Ana lys is  i s  genera l l y  1  i m i  t ed  t o  t h a t  neces- 
sary  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t he  bas ic  data. No attempt i s  made i n  
these r e p o r t s  t o  present  ana lys i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  intended use. 

Data presented i n  these repo r t s  i s  intended t o  be f i n a l ,  
however, some r e v i s i o n s  may occas iona l ly  be necessary. 
Minor r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Major 
r e v i s i o n s  w i  11 be made i n  the form o f  rev i sed  repo r t s .  



AGE, SEX, AND S I Z E  COMPOSITION OF PACIFIC HERRING,  

Clupea  h a r e n g u s  p a l l a s i  (Va l lenc iennes) ,  

FROM SELECTED COASTAL SPAWNING SITES ALONG 

THE EASTERN BERING SEA, 1979-1980 

Doug McBride 
Research P r o j e c t  Leader 

Cra ig  Whi temore 
A c t i n g  Be r i ng  Sea H e r r i n g  P r o j e c t  Leader 

Danie l  Bergstrom 
F i s h e r i e s  B i o l o g i s t  

Alaska Department o f  F i s h  and Game 
D i v i s i o n  o f  Commerci a1 F i s h e r i e s  

Anchorage, Alaska 

A p r i l  1981 



TABLE OF CONTENTS 

Page 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  LIST OF TABLES i 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  LISTOFFIGURES v 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ABSTRACT v i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INTROOUCTION 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  METHODS 1 

Study Area Desc r i p t i on  . . . . . . . . . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . . .  C o l l e c t i o n  o f  He r r i ng  Samples 1 

. . . . . . . . . . . . . . . . . . . . . . .  Sampling Techniques 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RESULTS 3 

. . . . . . . . . . . . . . . . . . . . . . . . .  Togiak D i s t r i c t  3 

. . . . . . . . . . . . . . . . . . . . . .  Secu r i t y  Cove D i s t r i c t  10 

. . . . . . . . . . . . . . . . . . . . . .  Goodnews Bay D i s t r i c t  10 

. . . . . . . . . . . . . . . . . . . . . .  Cape Romanzof D i s t r i c t  10 

. . . . . . . . . . . . . . . . . . . . . .  Norton Sound D i s t r i c t  10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DISCUSSION 49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACKNOWLEDGMENTS 49 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  LITERATURECITED 57 



LIST OF TABLES 

Tab1 e Page 

1. Age, sex, weight, and length composition of Pacific herring 
captured in commercial purse seines in the Kul ukak Section, 
Togiak Dis t r ic t ,  1979 . . . . . . . . . . . . . . . . . . . .  5 

2. Age, sex, weight , and 1 ength composi t i  on of Pacific herring 
captured in commerci a1 purse seines in the Nunavachak Section, 
Togiak Dis t r ic t ,  1979 . . . . . . . . . . . . . . . . . . . .  6 

3. Age, sex, weight, and length composition of Pacific herring 
captured in commercial purse seines in the Togiak Section, 
Togi ak Distr ic t  . 1979 . . . . . . . . . . . . . . . . . . . .  7 

4. Age, sex, weight, and length composition of Pacific herring 
captured in commerci a1 purse seines in the Hagemei s t e r  Section, 
Togiak Dis t r ic t ,  1979 . . . . . . . . . . . . . . . . . . . .  8 

5. Age, sex, weight, and length composition of Pacific herring 
captured in commercial purse seines in the Kul ukak, Nunavachak, 
Togiak, and Hagemei s t e r  Sections combined, Togiak Dis t r ic t ,  
1979 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

6. Age, sex, weight, and length composition of Pacific herring 
captured in commercial g i l lne ts  in the Kulukak Section, Togiak 
Dis t r ic t ,  1979 . . . . . . . . . . . . . . . . . . . . . . . .  11 

7.  Age, sex, weight, and length composition of Pacific herring 
captured in commerci a1 gi 11 nets in the Nunavachak Section, 
Togiak Dis t r ic t ,  1979 . . . . . . . . . . . . . . . . . . . . .  12 

8. Age, sex, weight, and length composition of Pacific herring 
captured in commercial g i l lne ts  in the Togiak Section, Togiak 
Dis t r ic t ,  1979 . . . . . . . . . . . . . . . . . . . . . . . .  13 

9. Age, sex, weight, and length composition of Pacific herring 
captured in commerci a1 gi 1 lnets in the Kulukak, Nunavachak, and 

. . . . . . . .  Togiak Sections combined, Togiak Dis t r ic t ,  1979 14 

10. Age, sex, weight, and length composition of Pacific herring 
captured in variable mesh g i l lne ts  in the Kulukak Section, 
Togiak Dis t r ic t ,  1979 . . . . . . . . . . . . . . . . . . . . .  15 

11. Age, sex, and length composition of Pacific herring captured in 
variable mesh gi 1 lnets in the Hagemei s t e r  Section, Togiak 
Dis t r ic t ,  1979 . . . . . . . . . . . . . . . . . . . . . . . .  16 

12.  Age, sex, weight, and length composition of Pacific herring 
captured in variable mesh g i l lne ts  in the Kulukak and Hagemeister 
Sections combined, Togiak Dis t r ic t ,  1979 . . . . . . . . . . .  17 



LIST OF TABLES (Continued) 

Page 

13. Age, sex, weight, and length composition of Pacific herring 
captured in commercial purse seines in the Kulukak Section, 
Togiak Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . .  18 

14. Age, sex, weight, and length composition of Pacific herring 
captured in commerci a1 purse seines in the Nunavachak Section, 
Togiak Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . .  19 

15. Age, sex, weight, and length composition of Pacific herring 
captured in commercial purse seines in the Togiak Section, 
Togiak Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . .  20 

16. Age, sex, weight, and length composition of Pacific herring 
captured in commercial purse seines in the Hagemeister Section, 
Togiak Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . .  21 

17. Age, sex, weight, and length composition of Pacific herring 
captured in commercial purse seines in the Kul ukak, Nunavachak, 
Togiak, and Hagemeister Sections combined, Togiak Dis t r ic t ,  
1980 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

18. Age, sex, weight, and length composition of Pacific herring 
captured in commercial gi 1 lnets in the Kul ukak Section, Togiak 
Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . . . . .  23 

19.  Age, sex, weight, and length composition of Pacific herring 
captured in commerci a1 gi 11 nets in the Nunavachak Section, 
Togiak Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . .  24 

20. Age, sex, weight, and length composition of Pacific herring 
captured in commercial g i l lne ts  in the Togiak Section, Togiak 
Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . . . . .  25 

21. Age, sex, weight, and length composition of Pacific herring 
captured in commercial gi 1 lnets in the Kul ukak, Nunavachak, 

. . . . .  and Togiak Sections combined, Togiak Dis t r ic t ,  1980 26 

22. Age, sex, weight, and length composition of Pacific herring 
captured in variable mesh g i l lne ts  in the Nushagak area, 

. . . . . . . . . . .  KulukakSection, TogiakDistr ic t ,  1980 27 

23. Age, sex, weight, and length composition of Pacific herring 
captured in variable mesh g i l lne ts  in the Kulukak Section, 
TogiakDistr ic t ,  1980 . . . . . . . . . . . . . . . . . . . .  28 

24. Age, sex, weight, and length composition of Pacific herring 
captured in variable mesh g i l lne ts  in the Nunavachak Section, 
Togiak Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . .  29 



LIST OF TABLES (Continued) 

Page 

25. Age, sex, weight, and length composition of Pacific herring 
captured in variable mesh g i l lne ts  in the Togiak Section, 
Togiak Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . .  30 

26. Age, sex, weight, and length composition of Pacific herring 
captured in variable mesh g i l lne ts  in the Nushagak area, 
Kulukak, Nunavachak, and Togiak Sections combined, Togiak 
Dis t r ic t ,  1980 . . . . . . . . . . . . . . . . . . . . . . . .  31 

27.  Age, sex, weight, and length composition of Pacific herring 
captured in purse seine t e s t  s e t s  in the Kulukak and Nunavachak 
Sections, Togiak Dis t r ic t ,  1980 . . . . . . . . . . . . . . . .  32 

28. Age, sex, and length composition of Pacific herring captured in 
. . . . . . .  commercial g i l lne ts ,  Security Cove Dis t r ic t ,  1979 34 

29. Age, sex, weight, and length composition of Pacific herring 
captured in commercial gi 1 lne ts ,  Security Cove Dis t r ic t ,  
1980 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

30. Age, sex, weight, and length composition of Pacific herring 
captured in variable mesh gil  lnets in Security Cove Dis t r ic t ,  
1980 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 

31. Age, sex, and length composition of Pacific herring captured in 
. . . . . . .  commercial g i l lne ts ,  Goodnews Bay Dis t r ic t ,  1979 37 

32. Age, sex, and length composition of Pacific herring captured in 
commercial g i l lne ts ,  Goodnews Bay Dis t r ic t ,  1980 . . . . . . .  38 

33. Age, sex, and length composition of Pacific herring captured in 
. . . . . .  variable mesh g i l lne ts ,  Goodnews Bay Dis t r ic t ,  1979 39 

34. Age, sex, weight, and length composition of Pacific herring 
captured in variable mesh gil  lne ts ,  Nelson Island, 1979 . . . .  40 

35. Age, sex, weight, and length composition of Pacific herring 
captured in commerci a1 gi 11 nets,  Cape Romanzof Distr ic t  , 
1980 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 

36. Age, sex, and length composition of Pacific herring captured in 
. . . . .  variable mesh g i l lne t s ,  Cape Romanzof Dis t r ic t ,  1979 43 

37. Age, sex, weight, and 1 ength composi t i  on of Pacific herring 
captured in variable mesh g i l lne ts  in Cape Romanzof Dis t r ic t ,  
1980 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 



LIST O F  TABLES (Continued) 

Table Page 

Age, sex, and length composition of Paci f ic  herring captured 
in  commercial g i l l n e t s  in s t a t i s t i c a l  areas 333-70 and 333-72 
(Canal Light Point - Shaktooli k River) ,  Norton Sound, 1979 . . 46 

Age, sex,  and length composition of Pacif ic herring captured 
in  commercial gi l l n e t s  in  s t a t i s t i c a l  area 333-74 (Cape Denbigh) , 
Norton Sound, 1979 . . . . . . . . . . . . . . . . . . . . . .  47 

Age, sex,  and length composition of Pacif ic herring captured 
in  var iable  mesh g i l l n e t s  in s t a t i s t i c a l  area 333-74 (Cape 
Denbigh) , Norton Sound D i s t r i c t ,  1979 . . . . . . . . . . . . .  48 

Age, sex,  and length composition of Pacif ic herring captured in 
commercial gi 1 lne t s  in s t a t i s t i c a l  area 333-70 (Canal Light Point 
t o  Unalakleet) ,  Norton Sound D i s t r i c t ,  1980 . . . . . . . . .  50 

Age, sex,  and length composition of Paci f ic  herring captured in 
commerci a1 gi 11 nets  i  n s t a t i  s t i  cal area 333-72 (Unal a kl e e t  t o  
Shaktool i  k River) ,  Norton Sound D i s t r i c t ,  1980 . . . . . . . .  51 

Age, sex,  and length composition of Pacif ic herring captured in 
commercial gi 1 lne t s  i  n s t a t i  s t i c a l  area 333-74 (Cape Denbi gh) , 
Morton Sound D i s t r i c t ,  1980 . . . . . . . . . . . . . . . . .  52 

Age, sex, and length composition of Paci f ic  herring captured in  
commercial g i l  lne t s  in s t a t i s t i c a l  area 333-78 (Golovin Bay), 
Norton Sound D i s t r i c t ,  1980 . . . . . . . . . . . . . . . . .  53 

Age, sex,  and length composition of Pacif ic herring captured in  
commercial g i l l n e t s  in a l l  sampled s t a t i s t i c a l  a reas ,  Norton 
Sound D i s t r i c t ,  1980 . . . . . . . . . . . . . . . . . . . . .  54 

Age, sex,  and length composition of Paci f ic  herring captured in  
a variable mesh g i l l n e t  in s t a t i s t i c a l  area 333-70 near S t .  
Michael, Norton Sound D i s t r i c t ,  1980 . . . . . . . . . . . . .  55 

Age, sex,  and length composition of Paci f ic  herring captured i n  
var iable  mesh gi 1 l ne t s  i n  s t a t i s t i c a l  area 333-74 (Cape 
Denbigh), Norton Sound D i s t r i c t ,  1980 . . . . . . . . . . . . .  56 



LIST OF FIGURES 

Figure Page 

1.  Eastern coas t a l  Bering Sea he r r ing  s tudy a r e a ,  Cape Constant ine 
t o c a p e D o u g l a s  . . . . . . . . . . . . . . . . . . . . . . . .  2 

. . . . . . . . . .  2 .  Togiak he r r ing  f i s h i n g  d i s t r i c t ,  B r i s to l  Bay 4 

3. Goodnews Bay and Secur i ty  Cove her r ing  f i s h i n g  d i s t r i c t s ,  
. . . . . . . . . . . . . . . . . . . . . . . . . .  Bering Sea 33 

4.  Cape Romanzof he r r ing  f i s h i n g  d i s t r i c t  (shaded) ,  Bering Sea . . 41 

5. Norton Sound her r ing  f i s h i n g  d i s t r i c t  w i t h  s t a t i s t i c a l  a r e a s ,  
. . . . . . . . . . . . . . . . . . . . . . . . . .  Bering Sea 45 



ABSTRACT 

Pacific herri ng  , Clupea  harengus  p a l l a s i  (Val 1 enci ennes) , were sampled to  
determine the i r  age, sex, length, and weight composition during the spring 
spawning migrations of 1979 and 1980 in the eastern Bering Sea. Samples 
were collected from the commercial purse seine and g i l lne t  harvests in the 
Togi ak, Security Cove, Goodnews Bay, Cape Romanzof, and Norton Sound di s- 
t r i c t ~ .  Samples were also collected in each d i s t r i c t  from t e s t  fishing 
catches with variable mesh gil  lnets.  Herring samples within each d i s t r i c t  
were grouped by gear type, sampling period, and area. 

Differences in the re la t ive  abundance of individual age classes were noted 
in a1 1 d i s t r i c t s .  The 1974 year class (age 5 in 1979 and age 6 in 1980) 
appeared to  be the predominant year class in a l l  sampling areas during both 
1979 and 1980. The 1975 year class (age 4 in 1979 and age 5 in 1980) was 
poorly represented in a l l  areas and appears to  be relat ively much less  
abundant. The relat ive abundance of other year classes in the age samples 
varied in different  d i s t r i c t s .  

Temporal differences between age classes were noted in the Togiak, Security 
Cove, and Cape Romanzof d i s t r i c t s .  The early portions of these spawning 
migrations were dominated by larger ,  older herring. The relat ive proportion 
of smaller, younger herring increased as the runs progressed. 



INTRODUCTION 

P a c i f i c  h e r r i n g  , Clupea harengus  p a l l a s i  (Val  l e n c i  ennes) , s tud ies  have been 
conducted by t h e  Alaska Department o f  F i s h  and Game (ADF&G) i n  t h e  eas te rn  
Be r i ng  Sea s i nce  1976. As a  p a r t  o f  these s tud ies ,  t he  ADF&G has annua l l y  
c o l l e c t e d  h e r r i n g  samples f rom bo th  commercial ca t ch  and t e s t  f i s h i n g  w i t h  
v a r i a b l e  mesh g i l  l n e t s  t o  determine t h e  age, s i z e ,  and sex composi t ion o f  
h e r r i n g  i n  each geographica l  area. 

The o b j e c t i v e  o f  t h i s  r e p o r t  i s  t o  p resen t  age, sex, leng th ,  and we igh t  da ta  
o f  P a c i f i c  h e r r i n g  sampled d u r i n g  t h e  s p r i n g  spawning m i g r a t i o n s  o f  1979 and 
1980 i n  t h e  eas te rn  Be r i ng  Sea. The format  i s  in tended t o  p rov ide  a  bas is  
f o r  d i scuss ion  o f  age and s i z e  composi t ion,  and rec ru i tmen t  w i t h i n  var ious  
s tocks  as a d d i t i o n a l  years  data a re  acqui red.  

The B r i s t o l  Bay p o r t i o n  o f  these da ta  a r e  c u r r e n t l y  be ing  analyzed t o  p rov ide  
a  more accura te  a n a l y s i s  o f  t h e  1979 and 1980 m ig ra t i ons  t o  t h e  Togiak area. 
Th is  a n a l y s i s  w i l l  be i nco rpo ra ted  i n t o  t h e  ADF&G In fo rma t i ona l  L e a f l e t  s e r i e s  
a t  a  l a t e r  date.  

METHODS 

Study Area Descr i  p t i o n  

The s tudy  area cons i s ted  o f  a l l  eas te rn  Be r i ng  Sea coas ta l  waters  between 
Cape Constant ine on the  Nushagak Peninsula,  west and no r th ,  t o  t h e  western 
most t i p  o f  Cape Douglas on t h e  Seward Peninsula (F igu re  1  ) .  

For management and research  purposes, t h i s  area has been d i v i d e d  i n t o  f i v e  
d i s t r i c t s  l i s t e d  here f rom south t o  n o r t h :  ( 1 )  Togiak; ( 2 )  S e c u r i t y  Cove; 
( 3 )  Goodnews Bay; ( 4 )  Cape Romanzof; and ( 5 )  Nor ton Sound. These d i s t r i c t s  
were f u r t h e r  subd iv ided  i n t o  sec t i ons  i n  t h e  B r i s t o l  Bay r e g i o n  and s t a t i s -  
t i c a l  areas i n  t h e  A r c t i  c-Yukon-Kuskokwim reg ion .  

C o l l e c t i o n  o f  H e r r i n g  Samples 

He r r i ng  samples were c o l l e c t e d  f rom commercial purse se ine  and g i l l n e t  
catches as w e l l  as ADF&G t e s t  f i s h i n g  catches w i t h  s i n k i n g  and f l o a t i n g  
v a r i a b l e  mesh g i l l n e t s .  The v a r i a b l e  mesh g i l l n e t s  were f i s h e d  o n l y  f o r  
s h o r t  per iods  o f  t ime  i n  areas o f  h i g h  f i s h  abundance t o  p reven t  s a t u r a t i o n  
o f  any p a r t i c u l a r  mesh s i ze .  A d i scuss ion  o f  v a r i a b l e  mesh g i l l n e t  u t i l i z a -  
t i o n  and l i m i t a t i o n s  can be found i n  Bar ton  and S t e i n h o f f  (1980).  

A sampl ing scheme was i n t r oduced  i n  1979 and con t inued  i n  1980 f o r  t he  
c o l l e c t i o n  o f  commerc ia l ly  caught h e r r i n g  t h a t  would produce a  s t a t i s t i c a l l y  
v a l i d  compari son o f  age composi t ion by gear, area, and t ime  per iod .  It was 
determined t h a t  a  minimum o f  150 samples were necessary t o  a l l o w  f o r  a  
s t a t i s t i c a l l y  v a l i d  e s t i m a t i o n  o f  age c lasses  which represen t  a t  l e a s t  10% 
o f  t h e  t o t a l  age composi t ion w i t h  an a lpha l e v e l  o f  5%. As a  r e s u l t  o f  
p a s t  observa t ions  o f  temporal d i f f e r e n c e s  i n  age composi ti on (Bar ton  1979), 
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the duration of the commerci a1 harvest was subdivided into 7-day time periods. 
Herring samples were collected randomly throughout each time period by gear 
and area. 

In 1980, the sampling scheme fo r  t e s t  fishing was the same as that  for  sam- 
pling the commercial catch. However, in 1979 a different  sampling scheme 
was used for  sampling herring caught in variable mesh g i l lne ts .  To insure 
the collection of a minimal quantity of age, weight, and length data, the 
f i r s t  400 herring captured were processed in the event that  no other samples 
were captured. Thereafter, a subsampling scheme was employed whereby the 
sampling level was decreased with additional catches ( i  . e . ,  the sampling 
level ranged from a high of 0.50 for  catches up  to  600 herring to  a low of 
0.07 for  catches greater than 2,000 herring). As t h i s  sampling scheme did 
not account for  temporal differences in age composition ( i  . e . ,  a di spropor- 
t ionate number of samples were collected during the early portion of the run) ,  
the 1979 variable mesh g i l lne t  samples have been grouped to  coincide with the 
commercial catch sampling scheme explained previously. 

Sampl i ng Techniques 

Herring samples were measured for  length, weighed, sexed, and a scale removed 
for  aging within 48 hours from the time of capture. The standard length of 
each f i sh  was recorded to  the nearest millimeter on a calibrated measuring 
board. Weights were taken from a balance-beam scale t o  the nearest gram. 
Sex was determined by dissection and a readable scale was taken for  age 
analysis. Each scale was cleaned, dipped in a 10% solution of mucilage glue 
and placed unsculptured side down for  permanent mounting to  a glass s l ide.  
Age determination was made i n i t i a l l y  during the season using a microfiche 
reader and then checked for accuracy a f t e r  the season. 

RESULTS 

This segment of the report will present age, s i ze ,  and sex composition for  
each of the five d i s t r i c t s .  Samples have been separated by year, section or 
s t a t i s t i c a l  area,  gear type, and time period. The intent  of th i s  presenta- 
tion i s  to  document the data fo r  future reference. 

Togiak Distr ic t  

Togiak Distr ic t  includes a l l  coastal waters east  from Cape Constantine on 
the Nushagak Peninsula to  Cape Newenham (Figure 2 )  and i s  divided into four 
sections : Kul ukak, Nunavachak, Togiak, and Hagemeister. The Kul ukak section 
was further divided by delineating the "Nushagak area" as a separate sampling 
area. The r e s t  of the Kulukak section samples were taken between Kulukak 
Point and Right Hand Point. 

In 1979, herring samples were collected from both commercial purse seine and 
g i l lne t  catches, and variable mesh g i l lne t  t e s t  fishing. Commercial purse 
seine samples were collected in a l l  sections (Tables 1-5). Commercial g i l l -  
net samples were collected in the Kulukak, Nunavachak, and Togiak sections 





T a b l e  1 .  Age, s e x ,  w e i g h t ,  and l e n g t h  composi t ion of P a c i f i c  h e r r i n g  c a p t u r e d  i n  commercial 
purse  s e i n e s  i n  t h e  Kulukak S e c t i o n ,  Tcgiak D i s t r i c t ,  1979. 

Samp 1 e Sex Mean Number o f  Mean Number of 
Per iod  Age Male Female T o t a l  P e r c e n t  Weight Weights Length Lengths 

3 - - - - - - - - 
4 2 2 4 7 - - 250 4 
5 9 16 25 42 21 7 1 253 2 5 

4/29-5/5 6 10 15 2 5 4 2 286 2 264 - 2 4 
7 2 3 5 9 - 253 5 
8 - - - - - - - - 
9+ - - - - - - - - 

S u b t o t a l  23 36 5 9 1 00 - 3 - 58 

J - - - - - - - - 
4 3 4 7 2 1 124 1 222 7 
5 6 8 1 4  4 3 205 1 243 1 3  

5/6-5/12 6 3 5 8 2 4 - - 257 8 
7 2 2 4 12 296 1 - - 280 3 
8 - - - - - - 
9+ - - - - - - - - 

S u b t o t a l  1 4  19 3 3 1 00 - 3 - 3 1 

S u b t o t a l  

3 5 0 59 109 5 8 107 6 202 9 6 
4 6 8 1 4  7 - - 225 - 11 
5 2 3 2 5 48 2 5 a 237 30 

5/20-5/26 6 7 6 13 7 223 1 246 11 
7 1 3 4 2 - - 2 50 3 
8 - 1 1 1 - - 268 1 
9+ - - - - - - - - 

Sub t o  t a  1 87 102 189 100 - 7 - 152 



Table 2. Age, sex,  we igh t ,  and l e n g t h  compos i t i on  of P a c i f i c  h e r r i n g  cap tu red  i n  commercial 
pu rse  se ines  i n  t h e  Nunavachak Sec t ion ,  Togiak D i s t r i c t ,  1979. 

-- -- - 

Samp 1  e  Sex Mean Number o f  Mean Number o f  
P e r i o d  Age Male Female T o t a l  Percen t  Weight Weights Length Lengths 

S u b t o t a l  

3 1  2 3 3 102 1  22 1  3 
4 4 7 11 11 21 3 1 236 9 
5 15 2 1  36 3 6 205 3 239 2 9 

5/ 6-5/ 12 6 18 20 38 3 9 252 4 253 3 7 
7 5 5 10 10 - - 2 63 10 
8  - 1  1  1 28 I 1 270 1 
9+ - - - - - - - - 

S u b t o t a l  43 5 6 99 1 00 - 10 - 89 

3 4 2 42 84 42 - 206 7 8 
4 9 1  10 5 - - 225 10 
5 39 4 5 84 4 2 - - 234 81 

5/13-5/19 6 7 12 19 10 - - 2 45 18 
4 1 1 2 1  - - - - - - - 248 2 
8  - - - 
9+ - - - - - - - - 

S u b t o t a l  98 101 199 100 - - - 189 

3 
4 
5 

5/20-5/26 6 
7 
8 
9+ 

S u b t o t a l  



Table 3. Age, s e x ,  weight ,  and length  composition of P a c i f i c  her r ing  captured in  commercial 
purse s e i n e s  i n  t h e  Togiak Sec t ion ,  Togiak D i s t r i c t ,  1979. 

Samp 1 e  Sex Mean Number of Mean Number of 
Peri  od Age Male Female Tota l  Percent  Weight Weights Length Lengths 

- 
Subtota l  2 1 13 34 100 - 4 - 34 

8 - 2 2 1 - - 282 2 
9+ 1 - 1 1 - - 289 1 

Subtota l  111 109 220 100 - 16 - 206 

9+ - - - - - - - - 
Subtota l  8  5 74  159 1 00 - - - 159 - 

3 68 57 125 52 - - 205 123 
4 16 17  3 3 1 4  - - 227 33 
5 17 3 6 5 3 2 2 - - 237 53 

5/20-5/26 6 4 8 12 5 - - 258 12 
7 6 6 12 5 - - 262 12 
8 1 3 4 2 - - 

- 293 - - - 4 
9+ - - - - 

Subtota l  112 127 239 100 - - - 237 

9+ - 1 1 1 - - 302 1 
Subto ta l  3 1 4  1 7 2 100 - - - 7 2 





Table 5. Age, sex, weight,  and l e n g t h  composi t ion of P a c i f i c  h e r r i n g  captured i n  commercial 
purse seines i n  the  Kulukak, Nunavachak, Togiak and Hagemeister Sect ions combined, 
Togiak D i s t r i c t ,  1979. 

Samp 1  e Sex Mean Number of Mean Number o f  
Per iod  Age Male Female T o t a l  Percent  Weight Weights Length Lengths 

Subto ta l  

Subto ta l  

Subto ta l  

Subto ta l  



(Tables 6-9). Variable mesh gil lnet  samples were collected only in the 
Kul ukak and Hagemeister sections (Tables 10-12). 

In 1980, herring samples were again collected from both commercial purse 
seine and g i l lne t  catches, and variable mesh g i l lne t  t e s t  fishing. Commer- 
cial  purse seine samples were again collected in a l l  areas (Tables 13-17). 
Commercial g i l lne t  samples were collected in the Kulukak, Nunavachak, and 
Togiak sections (Tables 18-21 ) .  Variable mesh gi 1 lnet  samples were collected 
from the Nushagak area; and Kulukak, Nunavachak, and Togiak sections (Tables 
22-26). Also in 1980, additional samples were collected from a purse seine 
t e s t  fishing study conducted in the Kul ukak and Nunavachak sections (Table 27). 

Security Cove Distr ic t  

The Security Cove Distr ic t  includes a l l  coastal waters between Cape Newenham 
and the northern most point of Carter Spi t ,  excluding the Goodnews Bay Dis- 
t r i c t  (Figure 3 ) .  Only g i l lne ts  are allowable for  the commercial harvest of 
herring in th i s  d i s t r i c t .  The commercial catch was sampled in both 1979 and 
1980 (Tables 28 and 29). Variable mesh g i l lne ts  were ut i l ized t o  col lect  
samples in 1980 in the Security Cove portion of the d i s t r i c t  (Table 30). 

Goodnews Bay Di s t r i c t  

The Goodnews Bay Distr ic t  encompasses that  portion of Goodnews Bay inside a 
l ine between ADF&G markers placed near the bay entrance (Figure 3 ) .  The 
commercial catch was sampled in b o t h  1979 (Table 31) and 1980 (Table 32) 
with g i l lne t s ,  the only allowable commercial gear. Herring were collected 
by variable mesh g i l lne ts  in 1979 (Table 33). 

The r e s t  of the coast from Carter Spit  t o  Cape Romanzof Distr ic t  i s  closed 
to  commercial herring fishing. In the Nelson Island area (Figure l ) ,  however, 
there has been a consistent subsistence fishery. In 1979, data were collected 
by sampling herring captured in variable mesh g i l lne ts  (Table 34). 

Cape Romanzof Di s t r i c t  

The Cape Romanzof Distr ic t  consists of a l l  water between Dall Point and Point 
Smith (Figure 4) .  In 1980, samples were collected from the f i r s t  commercial 
harvest in the Cape Romanzof Distr ic t  which was restr ic ted to  g i l lne ts  only 
(Table 35). Variable mesh g i l lne ts  were uti l ized to  sample herring in both 
1979 and 1980 (Tables 36 and 37). 

Norton Sound Distr ic t  

The Norton Sound Distr ic t  consists of a l l  waters between Canal Light Point 
and Cape Douglas and i s  divided into eight s t a t i s t i c a l  areas (Figure 5 ) .  In 
1979, the data collected from commercial g i l lne t  catches in s t a t i s t i c a l  areas 
333-70 and 333-72 (Table 38) are combined and samples from s t a t i s t i c a l  area 
333-74 (Table 39) are separate. Variable mesh gil  lnet sampling occurred only 
in s t a t i s t i c a l  area 333-74 (Table 40). 



Table 6. Age, s e x ,  weight ,  and length  composition of P a c i f i c  he r r ing  cap tured  i n  commercia 
g i l l n e t s  i n  t h e  Kulukak Sec t ion ,  Togiak D i s t r i c t ,  1979. 

Samp 1 e Sex Mean Number of Mean Number o f  
Period Age Male Female Tota l  Pe rcen t  Weight Weights Length Lengths 

9+ - - - - - - - - 
Subto ta l  80 92 172 100 - 2 0 - 172 

3 1 1 2 1 - - 21 7 2 
4 4 6 10 6 182 1 241 7 
5 49 53 102 5 9 185 10 240 93 

5/6-5/ 1 2 6 2 3 2 1 44 2 5 2 40 6 252 4 0 
7 4 11 15 9 243 2 262 14  
8 - 1 1 t r 196 1 246 1 
9+ - - - - - - - - 

Sub to t a l  8 I 93 174 100 - 20 - 157 

Sub to t a l  

3 3 3 6 4 - - 21 9 7 
4 12 18 36 17 - - 238 30 
5 4 7 4 1 88 50 196 5 246 87 

5/20-5/26 6 2 6 9 3 5 20 27 3 2 256 3 5 
7 5 9 14 8 - - 262 14 
8 1 1 2 7 

- - 126 1 2 48 - 2 
9+ - - - - - 

Sub to t a l  94 8 1 175 100 - 8 - 175 



Table 7 .  Age, s e x ,  weight ,  and length composition of P a c i f i c  her r ing  captured i n  commercial 
gi 11nets  i n  the  Nunavachak Sec t ion ,  Togiak D i s t r i c t ,  1979. 

- 

Samp 1 e Sex Mean Number o f  Mean Number o f  
Period Age Male Female Total  Percent  Weight Weights Length Lengths 

3 - - - - - - - - 
4 5 2 7 5 224 2 248 7 
5 41 3 7 7 8 6 0 208 7 2 48 77 

4/29-5/5 6 24 15 3 9 3 0 242 4 2 58 39 
7 2 5 7 5 2 38 i 260 - - - 7 
8 - - - - - 
9+ - - - - - - - - 

Subtota l  72 59 131 100 - 14 - 130 ......................................................................................... 

Subtota l  

Subto ta l  

Subto ta l  9 6 100 196 100 - - - 1 88 

3 4 2 6 6 - 225 6 
4 9 10 19 18 - - 237 19 
5 22 34 5 6 55 - - 241 5 6 

5127-6/2 6 6 12 18 18 - - 255 18 
7 - 3 3 3 - - - - - 2 68 - - 3 
8 - - - 
9+ - - - - - - - - 

Subtota l  4 1 6 1 102 1 00 - - - 102 



Table 8. Age, sex,  weight, and length composition of Pac i f i c  herring captured in commercial 
g i l l n e t s  in  the  Togiak Section,  Togiak D i s t r i c t ,  1979. 

Samp 1  e Sex Mean Number of Mean Number of 
Period Age Male Female Total Percent Weight Weights Length Lengths 

Subtotal 

9+ - 2 2 1 - - 280 1 
Subtotal 89 98 187 100 - - - 153 

3  5 1  6 3 - - 237 6 
4 13 9 2 2 12 - - 235 - 2 2 
5 46 53 9 9 5 4 - 243 9 2 

5/20-5/26 6 19 2 1 40 2 2 - - 261 3 9 
7 4 11 15 8 - - 268 15 
8 - 2 2 1 - - - - - - 277 2 
9+ - - - - 

Subtotal 87 97 184 100 - - - 176 

Subtotal 



Table 9. Age, sex, weight ,  and l e n g t h  composi t ion of P a c i f i c  h e r r i n g  captured i n  commercial 
g i l l n e t s  i n  t h e  Kulukak, Nunavachak, and Togiak Sect ions combined, Togiak D i s t r i c t  
1979. 

Samp 1 e Sex Mean Number o f  Mean Number o f  
Per iod  Age Male Female T o t a l  Percent  Weight Weights Length Lengths 

9+ - - - - - - - - 
Subto ta l  152 151 3 03 100 - - 34 30 2 

Subto ta l  

9+ 1 3 4 1 - - 286 3 
Subto ta l  239 311 5 50 100 - - - 500 

3 9 7 16 3 - - 228 17 
4 3 6 38 7 4 13 - - 237 73 
5 152 151 303 5 5 141 7 244 289 

5/20-5/26 6 63 53 116 2 1 273 2 2 58 114 
7 16 2 4 40 7 126 1 266 40 
8 1 5 6 1 - - 265 6 
9+ - - - - - - d - 

Subto ta l  277 278 555 100 - 10 - 539 

9+ - 1 1 t r - - 270 1 
Subto ta l  155 168 323 100 - - - 272 



T a b l e  10. Aqe, s e x ,  w e i g h t ,  and l e n g t h  c ~ m ~ o s i  t j o n  o f  P a c i f i c  : i e r r i n g  c a p t u r e d  i n  v a r i a b l e  
mesh g i l l n e t s  i n  t h e  :Kulukak j e c r i o n ,  i o g i a k  D i s t r i c ~ ,  1979. 

Samp 1 e Sex Mean Number o i  Yean Number of 
Oeri od Age Male Female T o t a l  P e r c e n t  Ueignt  'de lgn ts  Langth Lengths 

3 1 1 t r  - 21 7 1 
4 5 3 8 1 - 235 8 
5 204 200 404 5 9 194 35 242 -10 1 

4/29-5/5 6 69 77 146 21 247 9 259 1 44 
7 43 74 117 17 285 6 2 6 A  117 
8 1 1 :r 298 1 
9+ 5 8 13 2 377 1 289 13 

S u b t o t a l  328 362 690 100 - 51 685 

3 7 5 12 15  122 2 21 1 12 
4 1 1 2 3 - 227 2 
5 29 26 55 7 0 177 5 234 55  

5/6-5/12 6 3 3 6 8 244 2 2 48 6 
7 2 1 3 4 1 68 1  251 3 
8 - - - 
9+ - - - 

S u b t o t a l  42 36 78 1 00 10 78 
--------------*---------------------------------------------------*--------------------- 

S u b t o t a l  

4 1 2 3 4 223 3 
5 15 15 30 3 6 169 7 230 30 

5120-5/26 6 3 7 10 12  - - 253 10 
7  2 3 5 6 - 264 5 
8 - 1 1 1 27 5 1 
9+ 1 1 1 273 1 

S u b t o t a l  41 42 83 1  00 12 83 
---_--------*-_------------------------------------------------------------------------- 

3 167 138 305 33 179 35 240 305 
5/27-6/2 6 41 46 87 10 219 7 1 258 8 7 

7 38 41 71 8 266 4 266 71 
8 1 1 tr  335 1 282 1 
9+ 8 11 1 9 ? 345 1 285 19 

S u b t o t a l  510 395 905 106 92 90 5 

S u b t o t a l  



Table 11. Age, s e x ,  and length  composition of P a c i f i c  he r r ing  captured i n  v a r i a b l e  
mesh g i l l n e t s  i n  t h e  Hagemeister S e c t i o n ,  Togiak D i s t r i c t ,  1979. 

Samp 1  e  Sex Mean Number of 
Period Age Male Female Tota l  Percent  Length Lengths 

1 7 

Subto ta l  ----------- 

51'20-5/26 

Subto ta l  

9+ - 1 1 1 295 
8 1  

1  
Subto ta l  73 159 1 00  - 159 ............................................................................... 

3 3 - 3 - - 43 
4 - - 196 3 

5 
- 

1  - 1 
6/3-6 /9  

1 4  
6 - - - 

249 1  - - - 
7 1 2 3 43 
8 - - - - 

266 3 - 
9+ - - - 

- 
- 

Subto ta l  5 7 100 - 
- 

2 
- 
7 

1' Juven i l e s  not  sexed.  



Table 12. Age, sex,  eight, and length composi t ion  of Pacif ic  herr ing capured  in  va r iab le  
nesh g i l l n e t s  i n  :he Kulukak ana Hagemeister Sections combined, iogiak D i s t r i c t ,  
1979. 

Samp 1 e Sex Xean Uumber o f  Nean Uumber ~i 
Per1 od Age Male Female io ta1  5zrcenr: rleight Nelghts ~ a n g r h  Lengths 

8 I 1 t~ 298 1 
9+ 5 3 13 2 3 77 1 289 ! 3 

Subtotal 328 362 690 100 51 635 

9+ - - - 
Subtotal 42 36 78 100 10 i 8 

8 2 1 3 1 261 3 
9+ 6 7 13 3 299 1 788 12 

Subtotai 205 I88 393 100 3 3 377 

9+ 5 2 7 2 283 7 
Subtotal 8 192 95 388 388 ......................................................................................... 

1 1 d' 1 18 1 11 1 6 
2 69 21 90 8 80 10 179 30 
3 187 l i 9  306 29 124 28 206 306 
4 38 33 71 7 145 1 224 7 1 
5 204 169 373 3 5 179 35 239 373 

5/27-6/2 6 47 55  102 9 21 9 11 257 102 
7 38 57 95 9 266 s 26s 9 5 
8 - 1 1 t r  335 1 282 1 
9+ 8 12 20 2 345 1 286 20 

Subtotal 591 468 1 ,06A 92 1,064 
------*--------------------------------------------------------------------------------- 

2 
3 
4 
5 

61'3-6/9 6 
7 
8 
9+ 

Subtotal 

Juveni les  no t  sexed. 

-17- 







Table 15. Age, sex,  weight, and length composition of Pacif ic  herring captured i n  commercial 
purse se ines  i n  the  Togiak Section, Togiak D i s t r i c t ,  1980. 

Sampl e Sex Mean Number of Mean Number of 
Period Age Male Female Total Percent Weight Weights Length Lengths 

Sub-total 29 3 3 62 100 - 6 2 - 62 ..................................................................................... 

5 - - - - - - - - 
516-5/12 6 13 9 2 2 4 0 - - 273 22 

7 13. 12 2 5 45 - - 276 2 5 
2 5 7 13 - - 28 3 7 ;+ 1 - 1 2 - - 306 1 

Sub-total 29 2 6 55 100 - - - 55 



Table 16. Age, sex, weight, and length  composition of P a c i f i c  he r r i ng  captured i n  commercial 
purse seines i n  the  Hagemeister Section, Togiak D i s t r i c ' t ,  1980. 

Sample Sex Mean Number o f  Mean Number o f  
Period Age Male Female Tota l  Percent Weight Weights Length Lengths 

3 - - - - - - - - 
4 - 1 1 1 - - 235 1 
5 - 1 1 1 - - 252 1 

4/29-5/5 6 4 3 4 6 89 44 - - 265 8 9 
7 3 7 41 7 8 3 9 - - 275 7 8 

10 17 27 13 - - 279 2 7 
3 1 4 2 - - 295 4 

Sub-total 93 107 200 100 - - - 200 



Table 17. Age, sex, weight, and leng th  composit ion of P a c i f i c  h e r r i n g  captured i n  commercial 
purse seines i n  t h e  Kulukak, Nunavachak, Togiak, and Hagemeister Sect ions combined, 
Togiak D i s t r i c t ,  1980. 

Sample Sex Mean Number o f  Mean Number o f  
Per iod  Age Male Female To ta l  Percent Weight Weights Length Lengths 

4 - - - - - - - - 
5 1 1 2 1 298 2 270 2 

4/22-4/28 6 69 4 2 111 44 281 11 1 268 111 
7 61 4 2 103 4 0 31 2 103 275 103 

3 14 16 3 0 12 326 30 279 30 
4 4 8 3 403 8 297 8 

Sub-tota l  149 105 254 100 - 254 2 54 ....................................................................................... 

4/29-5/5 

Sub-tota l  --------- 

Sub-tota l  171 182 354 100 - 82 - 354 

' 1  One j u v e n i l e  not sexed. - 



Table 18. Age, sex, weight, and leng th  composit ion o f  P a c i f i c  h e r r i n g  captured i n  commercial 
g i l l n e t s  i n  t h e  Kulukak Sect ion, Togiak D i s t r i c t ,  1980. 

Sample Sex Mean Number o f  Mean Number o f  
Per iod Age Male Female Tota l  Percent Weight Weights Length Lengths 

3 - - - - - - - - 
4 2 1 3 2 181 3 2 38 3 
5 - 1 1 1 245 1 262 1 

4/29-5/5 6 71 45 116 64 278 115 2 68 11 5 
7 27 2 4 5 1 28 31 6 5 1 276 51 

;+ 8 2 10 5 34 1 10 
- - 

28 1 10 
- - - - - - 

Sub-total  1 08 7 3 181 100 - 180 - 180 ...................................................................................... 
I 
N 3 - - - - - - - - 
C) 
I 4 1 1 2 2 268 2 257 2 

5 - 2 2 2 31 1 2 275 2 
516-511 2 6 29 4 0 69 62 269 6 7 261 6 7 

7 17 13 30 27 303 3 0 270 30 

; + 

3 3 6 5 29 1 6 276 6 
2 1 3 2 354 3 284 3 

Sub-tota l  5 2 60 112 100 - 110 - 110 ...................................................................................... 

3 - - - 
4 1 1 2 
5 1 2 3 

5/13-5/19 6 35 2 5 6 0 
7 13 12 25 

2 2 4 
1 1 2 

Sub-tota l  53 4 3 96 



V
- 
0
 
v
l 

L
 .c

 
a, 
C
,
 

JY 
cn 

E
 r
 

3
 

aJ 
Z

 
-
I 

I
:
 

C
, 

s
 
IS

, 
5
 
r
 

cu 
a, 

zc 
A

 

r
t 
0
 
v
l 

C
, 

L
 s
 

a, 
m

 
P

 
E

 
a, 

3
 3

 
Z
 

C
, 

s
-
c
 

5
 
0
,
 

a, .- 
T: 
a
 
3
 

C
, 

8
 

a, 
U

 
L
 

(3
 

C
L 

7
 

5
 

C
, 
0
 

l- a
 

- m
 

5 
X

L
L

 
a, 
v, 

aJ 
e
 

a
 
r
 

O
Y

 
5
 

E= 
'
7

 

0
 
IS, 
0
 

-I-- 
.
r
 

0
7

-
 

0
s
 

n
o
 

E
 

0
 
C

, 
U
 
U

 
aJ 

.c
m

 
U

 
t
n

Y
 

r
 
5
 

a
J

S
 

- 
- 

0
 

5
 

-0
 >

 
r
 
5
 

a
 
s
 

3
 

-
z
 

C
,
 
r
 aJ 

c
n
r
 

.
r
 u

 

h
-
 

IOQI 
I

 I 
C

U
M

 
a

h
 

E
V

E
V

 
N

N
 

I
I

I
I

I
I

I
 

I I
 



Table 20. Aye, sex, welght, and l e n g t h  composit ion of P a c i f i c  h e r r i n g  captured i n  commercial 
g i l l n e t s  i n  the Togiak Sect ion, Togiak D i s t r i c t ,  1980. 

Sample Sex Mean Number o f  Mean Number o f  
Pe r i  od Age Male Female Tota l  Percent Weight \ {e ights Length Lengths 

3 - - - - - - - - 
4 1 1 2 1 182 2 234 2 
5 2 1 3 1 21 5 3 245 3 

4/29-5/5 6 59 59 118 59 257 35 264 118 
7 33 2 7 60 30 281 11 275 6 0 

3 7 8 15 8 294 2 277 15 
2 - 2 1 - - 28 5 2 

Sub-tota l  1 04 96 200 100 - 5 3 - 200 ..................................................................................... 

- - - 
I 3 - - - - - 
N 4 1 1 2 1 - - cn 235 2 
I 5 2 2 4 3 - - 252 4 

5/6-5/12 6 40 35 76 58 - - 266 7 6 
7 22 2 0 42 3 2 - - 274 4 2 

4 4 8 6 - - 277 8 ;+ - - - - - - - - 

Sub-tota ls  6 9 6 2 132 100 - - - 132 





Table 22.  Age, sex ,  weight ,  and length composition of  P a c i f i c  her r ing  captured in 
v a r i a b l e  mesh g i l l n e t s  in  t h e  Nushagak a r e a ,  Kulukak Sec t ion ,  Togiak 
D i s t r i c t ,  1980. 

Sampl e  Sex Mean Number of  Mean Number of  
Period Age Male Female Total Percent  Weight Weights Length Lengths 

3 - - - - - - - - 
4 1 - 1 2 183 1 241 1  
5 2  1  3 8 228 3  252 3  
6 1  I 7  18  4  5 253 17 261 18 
7  8  7  15 37 295 14 272 14 

:+ 1 2 3 8 335 3 2 68 - - - - - - 3 - - 
Sub- t o t a l  2  3 17 40 100 - 38 - 3 9 ..................................................................................... 

3 - - - - - - - - 
4 - 1 1  8 180 2  - - - 238 2  
5  - - - - - 
6 1  4 5  38 232 5  258 5 
7  1  4  5 38 282 5 2 68 5 - :+ 2 2 - 16 - - 28 1 2  279 - 2 - - - - 

Sub-total  2 11 13 100 - 14 - 14 ...................................................................................... 

Sub-total 8 9 7  1  160 100 - 159 - 163 ..................................................................................... 

5 - - - - - - - - 
6 3  6 9 2  8  246 8 265 9 
7  4  6 10 3  0  298 10 277 10 

3 2 2  4  12 292 4  272 4 - - - - - - - - 
Sub-total  14 19 33 100 - 3 2 - 33 ...................................................................................... 

7 2 3  16 39 2 2  - - 272 3  9  

;+ 17 7  24 13  - - 276 24 
3  1 4  2 - - 279 4 

Sub-total  105 7  6  181 1  00 - - - 181 
-27- 



Tab le23 .  Age, s ex ,  weight,  and length  composition of  P a c i f i c  her r ing  captured in  
v a r i a b l e  mesh g i l l n e t s  i n  t h e  Kulukak Sec t ion ,  Togiak D i s t r i c t ,  1980. 

Sampl e  Sex Mean Number o f  Mean Number o f  
Period Age Male Female Total Percent  Weight Weights Length Lengths 

3  1  - 1 1  172 1 233 1 
4  2  - 2 1  192 2  2  38 2  
5  - 1 1  1  246 1  264 1  

4/29-5/5 6  38 27 65 3  9  280 65 266 65 
7  35 27 6  2  3  8  33 1  6 1  277 61 

;+ 14 14 2  8  17 343 28 2  78 2  8 
2  3  5  3  385 5  289 5  

Sub-total  92 72 1  64 100 - 163 - 163 ...................................................................................... 

3 6  1  3  5  9  6 17 142 94 21 9  9 6  
4  2  1  3  4  55 10 181 39 2  34 5 4  
5  3  2  5  1  237 4  256 4 

5/13-5119 6 87 77 164 29 266 99 2  63 164 
7  74 98 172 3  1  321 100 276 172 

!+ 21 33 5 4  10 343 3 6  280 54 
4  6  10 2  41 7  7  293 10 

Sub-total  271 285 556 1  00 - 379 - 554 ..................................................................................... 

3 72 54 126 4  5  133 126 21 5  126 
4  25 24 4  9  17 171 49 232 49 
5  1  1  2  1  199 2  242 2  

5120-5126 6  35 29 6  4  2  3 2  50 64 2  64 64 
7  14  15 2  9  10 291 2  9  274 2  9  

:+ 4 8 12 4  31 6  12 277 12 - 1 1  t r 427 1  295 1  

Sub-total  151 132 283 100 - 283 283 ..................................................................................... 

Sub-total  101 77 178 100 - 74 - 177 



Tab le  24. Age, sex, weight ,  and l e n g t h  compos i t ion  o f  P a c i f i c  h e r r i n g  cap tu red  i n  
v a r i a b l e  mesh g i l l n e t s  i n  t h e  Nunavachak Sec t ion ,  Togiak D i s t r i c t ,  1980. 

Sample 
Pe r i od  

Sex Mean Number o f  Mean Number o f  
Age Male Female T o t a l  Percent  Weight Weights Length Lengths 

3  17 2 0  3  7 2 5  - - 21 9 36 
4  9 9 18 12 - 23 1  - 18 
5 3  2  5  3  - 253 5 

5/13-5/19 6  3 5  18 53 35 - - 262 53 
7 10 18 2  8 19 - - 275 2  8  

;+ 4 3 7 5 - - 284 7 
1  1  2  1  - - 304 2  

Sub - to ta l  7 9  71 150 100 - - - 149 



Tab le  25.Age, sex, weight ,  and l e n g t h  compos i t ion  o f  P a c i f i c  h e r r i r i g  cap tu red  i n  
v a r i a b l e  mesh g i l l n e t s  i n  t h e  Togiak Sec t ion ,  Togiak D i s t r i c t ,  1980. 

Sampl e Sex Mean Number o f  Mean Number o f  
Pe r i od  Age Male Female T o t a l  Percent  Weight Weights Length Lengths 

3 2 1 2 2 43 3 8 - - 21 7  43 
4 12  6 18 16 - - 232 18 
5 1 1 2 2 - - 267 2 

5/20-5/26 6 11 14 2 5 22 - - 264 2 5 
7 10 9 19 16 - - 276 19 

3 3 2 5 4 - 280 5 - 
- 2 2 2 - 294 2 - 

Sub - to ta l  58 56 114 100 - - - 114 ..................................................................................... 

3 5 9 37 96 5 0 - - 21 5 9 6 
4 3 14 17 9 - - 225 17 
5 1  3 4 2 - - 254 4 

5/27-6/2 6 18 2 6 44 2 3 - - 257 44 
7  10 8 18  9 - - 27 1  18 

5 4 9 5 - - 275 9  
1 2 3 2 - - 292 3 

Sub- to ta l  9 7  94 191 100 - - - 191 



Table 26. Age, sex ,  weight,  and length composition of P a c i f i c  her r ing  captured 
in  v a r i a b l e  mesh g i l l n e t s  in t h e  Nushagak a r e a ,  Kulukak, Nunavachak, 
and Togiak Sec t ions  combined, Togiak D i s t r i c t ,  1980. 

Sampl e 
Period 

Sex Mean Number of Mean Number of 
Age Male Female Total Percent  Weight Weights Leng.th Lengths 

Sub-total  --------- 

3  1  - 1  t r 11 7  1  21 7 1  
4  3  3  6 3  188 7  234 7  
5 2  2  4  2  21 9  4  245 4  
6  5 4  47 101 48 270 101 262 101 
7  3  2 41 73 34 31 3 7 3  273 7 3  
8 7  20 27 13 320 26 277 
gf 1  - 1  t r 428 1 299 1 

2 7  

Sub-total  100 113 21 3  100 - 21 3 - 21 4  ..................................................................................... 

Sub-total  --------- 

Sub-total  ----------- 

3  120 90 21 0 38 137 29 21 6  2  09 
4 26 3  5 61 11 168 13 226 6  1 
5  6  4  10 2  - - 246 10 
6  84 68 152 28 206 19 260 152 
7 38 3  0 68 12 246 6  271 68 

;+ 2  5 14 3  9  7  262 4  27 3  39 
4  6  10 2  2  54 3  284 10 

Sub- t o t a l  303 247 550 1 00 - 7  4  - 543 



Table 27. Age, sex, weight,  and l e n g t h  composit ion o f  P a c i f i c  h e r r i n g  captured i n  
purse seine t e s t  sets i n  t h e  Kulukak and Nunavachak Sect ions, Togiak D is -  
t r i c t  1980. 

Sampl e  Sex Mean Number of Mean Number o f  
Per iod Age Male Female T o t a l  Percent Weight Weights Length Lengths 

5 6 3 9 3 - - 248 9 
6 6 5 62 127 42 - - 263 127 
7 4 6 4 5 9 1 3 1 - - 276 9 1 

;+ 9 9 18 6 - - 281 18 
1 - 1 t r - - 288 1 

Sub- to ta l  160 140 300 100 - - - 300 ..................................................................................... 

3 36 19 5 5 49 128 55 21 3 5 5 
4 9 10 19 17 162 19 228 19 
5 1 - 1 1 172 1 2 38 1 
6 12 9 2 1 18 254 2 1 261 2 1 
7 6 4 10 9 305 10 277 10 

:+ 4 2 6 5 323 6 280 6 
1 - 1 1 433 1 304 1 

Sub- to ta l  6 9 44 113 100 - 11 3 - 113 



Figure 3. Goodnews Bay and Security Cove herring iishing districts, Bering Sea. 

-33- 



Table 28. Age, sex, and length composition of Pacific herring captured in commercial 
g i l l n e t s ,  Security Cove Dis t r ic t ,  1979. 

Sampl e 
Period 

Number 
Sex Mean o f 

Age Male Female Total percent Length Lengths 

8 1 - 1 1 275 1 
9+ 1 - 1 1 279 1 

Subtotal 3 9 4 7 86 100 - 87 

Subtotal 

Subtotal 



Table  29. Age, s e x ,  we igh t ,  and l e n g t h  composi t ion of  P a c i f i c  h e r r i n g  c a p t u r e d  
i n  commercial g i l l n e t s ,  S e c u r i t y  Cove D i s t r i c t ,  1980. 

Samp 1  e  
P e r i  od 

Sex Mean Number o f  Mean Number o f  
Age Male Female To ta l  P e r c e n t  Weight Weights Length Lencths  

S u b - t o t a l  32 33 6  5 100 - 2  9  - 6 5  ......................................................................................... 

3  6  6 12 5  - - 224 12 
4 7 1 3  20 9  - - 239 - 2  0  
5 5  5  2  - - 244 5 
6 66 47 113 49 - - 2  60 113 
7  29 27 5  6 2  4 - - 272 56 

:+ 17  8 2 5  11 - - 275 2 5 
1  - 1  t r - - 285 1 

S u b - t o t a l  131 101 232 1 00 - - - 232 ......................................................................................... 

S u b - t o t a l  ---------- 

S u b - t o t a l  

I /  Commercial t e s t  se t ;  n o t  p rocessed .  - 



Table 30. Age, sex, weight, and l e n g t h  composi t ion o f  P a c i f i c  h e r r i n g  captured i n  
v a r i a b l e  mesh g i l l n e t s  i n  S e c u r i t y  Cove D i s t r i c t ,  1980. 

5arnpl e Sex Mean Number o f  Mean Number o f  
Per iod  Age Male Female To ta l  Percent Weight Weights Length Lengths 

3 11 5 16 10 132 16 21 2 9 
4 5 1 6 4 170 6 233 5 
5 1 1 2 1 228 2 - - 

5/13-5119 6 28 3 1 5 9 38 247 5 7 256 2 9 
7 13 2 2 35 2 3 298 35 267 22 

;+ 8 2 1 29 19 335 2 9 27 8 16 
4 4 8 5 398 8 296 4 

Sub- to ta l  7 0 85 155 100 - 153 - 8 5 ...................................................................................... 

3 27 19 46 37 132 4 6 21 9 44 
I 
CI) 
Cn 

4 4 8 12 10 165 12 234 10 
I 5 4 4 3 21 6 4 250 4 - 

5/20- 5/26 6 14 2 0 34 27 247 3 4 263 31 
7 6 10 16 13 280 16 269 15 

;+ 5 5 10 8 306 10 280 9 
1 1 2 2 31 5 2 265 2 

Sub-tota l  57 6 7 1 24 1 00 - 124 - 115 ...................................................................................... 

3 7 7 57 
4 17 12 
5 2 - 

5127-612 6 7 7 
7 1 9 

;+ 7 16 
1 2 

Sub-tota l  112 103 



Table 31. Age, sex,  and length composition of Pac i f i c  herring captured i n  commercial 
g i l l n e t s ,  Goodnews Bay D i s t r i c t ,  1979. 

Number 
Sampl e Sex Mean of 
Period Age Male Female Total Percent Length Lengths 

Subtotal 

Subtotal 



Table 32. Age, sex, and length  composition of P a c i f i c  her r ing  captured in commercial 
g i l l n e t s ,  Goodnews Bay D i s t r i c t ,  1980. 

Samp 1 e 
Period 

Sex Mean 
Age Male Female Total Percent  Length 

- 

Number o f  
Lengths 

3 10 5 15 8 21 8 15 
4 2 9 24 53 3 0 232 5 3 
5 2 5 7 4 246 7 
6 35 3 4 6 9 38 256 69 
7 3 11 14 8 270 14 

3 14 6 20 11 272 2 0 - 2 2 1 281 2 

Sub-total 9 3 87 180 100 - 180 .................................................................................... 

3 16 8 24 11 220 24 
4 36 33 69 32 232 6 9 
5 2 3 5 3 246 5 

5120-5/26 6 2 9 38 6 7 3 1 253 6 7 
7 12 10 2 2 10 265 2 2 

12 15 27 13  272 - 2 7 - - - - - 
Sub-total 107 107 214 100 - 21 4 



Table 33. Age, sex, and length composition of F a c i f i c  herring captured i n  variable 
mesh g i l l  nets,  Goodnews say Distr ic t ,  1979.  

Sampl e 
Period 

Number 
Sex Mean o r' 

Age 1k1e Female Total Percent Length Lengths 

S u b t o t a l  

S u b t o t a l  

S u b t o t a l  

S u b t o t a l  



Table  34. Age, sex, weight, and length cornpos;tion o f  ? a c i i i c  nerring captured i n  var iable  
mesh g i l l n e t s ,  Nelson Island, 1979. 

Sdmpl e Sex Mean Number o f  Mean Number o f  
Period Age Male Female Total Percent Weight Meights Length Lengths 

;+ - - - - 
2 5 7 1 353  5 27 5 7 

279 219 498 100 188 498 S~b:404i1---,,,-----------~---------------------~-----: ------------------I -------------- 
2 4 1 5 2 - 171 : / 6 - 
3 1 4  a 22 9 188 22 
4 2 3 5 2 209 S 
5 54 66 120 52 - 230 119 

6 /3-6/9  6 5 4 9 4 - 2 42 9 
7 30 35 69 28 a 251 65 

;+ 

- 
2 4 6 3 271 6 

Sub- tota  1 111 121 232 1 00 232 

11 Includes a j u v e n i l e .  - 



Figure 4 .  Cape Romanzof herring fishing dis t r ic t  (shaded), Bering Sea. 



Table 35. Age, sex, weight, and length  composition o f  P a c i f i c  he r r ing  captured i n  commercial 
g i l l n e t s ,  Cape Romanzof D i s t r i c t ,  1980. 

Sample Sex Mean Number o f  Mean Number o f  
Period Age Male Female Total Percent Weight Weights Length Lengths 

3 1 - 1 t r - - 20 5 1 
4 10  7 17 9 - - 230 17 
5 1 1 2 1 - - 237 2 

5120- 5/26 6 4 0 4 0 80 4 2 - - 251 80 
7 18 ao 28 14 - - 264 28 

34 25 59 3 1 - - 266 5 9 ;+ 5 - 5 3 - - 269 5 

Sub-total 109 83 192 100 - - - 192 ........................................................................................ 

3 1 1 2 3 - - 21 3 2 
4 14 16 3 0 3 9 - - 232 3 0 
5 3 1 4 5 - - 24 5 4 

5/27-612 6 11 14 25 3 2 - - 249 2 5 
7 2 3 5 7 - - 27 1 5 

7 4 11 14 - - 264 11 :+ - - - - - - - - 

Sub-total 38 39 7 7 100 - - - 7 7 ........................................................................................ 

3 4 2 
4 15 12 
5 5 8 

613-619 6 14 23 
7 3 1 

7 8 
1 - 

Sub-total 4 9 5 4 



Table 36. Age, sex, and leng th  composit ion of P a c i f i c  h e r r i n g  cap tured  i n  v a r i a b l e  
mesh g i l l n e t s ,  Cape Romanzof D i s t r i c t ,  1979. 

Samp 1 e 
Per iod  

Sex 
Age Male Female Total  

Number 
Mean o  f 

Percen t  Length Lengths 

5/13-5/19 

Subto ta l  

9+ 4 - 4 3 272 4 
Sub to ta l  5  3 65 118 100 - 119 

Subto ta l  

S u b t o t a l  

1 /  J u v e n i l e s  n o t  sexed. - 



Table 37 .  Age, sex, weight, and length composition of Pacific herring caotured in 
variable mesh gillnets in Cape Romanzof District, 1980. 

Samp 1 e 
Period 

Sex Mean Number of Mean Number of 
Age Male Female Total Percent Weiqht Weiqhts Length Lengths 

J - - - 
4 3 5 8 12 179 8 22 5 8 
5 - 1 1 1 228 1 2 40 1 

5/13-5/19 6 14 14 28 41 240 28 246 28 
7 3 3 6 9 2 80 6 262 6 

:+ 9 12 21 3 1 309 21 264 21 
2 2 4 6 310 4 265 4 

Sub-total ......................................................................................... 31 37 68 100 68 58 

9 - - - - - 
Sub-total 44 60 104 100 - 104 - 104 



NORTON SOUND 

F i g u r e  5. Nor ton  Sound h e r r i n g  f i s h i n g  d i s t r i c t  w i t h  s t a t i s t i c a l  areas,  B e r i n g  Sea. 



Table 38. Age, sex,  and length composition of Pacif ic  herring captured in commercial 
g i l l n e t s  i n  s t a t i s t i c a l  areas 333-70 and 333-72 (Canal Light Point - 
Shaktool i k River) ,  Norton Sound, 1979. 

Sample 
P e r i  oci 

Number 
Sex Mean of 

Age Male Female Total Percent Length Lengths 

9+ - - - - - - 
Subtotal 19 18 37 1 00 - 37 

Subtotal 

9+ - 1 1 3 277 1 
Subtotal 13 2 3 36 100 - 3 6 



Table 39. Age, sex, and l e n g t h  composi t ion of P a c i f i c  h e r r i n g  captured  i n  commercial 
g i l l n e t s  i n  s t a t i s t i c a l  area 333-74 (Cape Denbigh) , Norton Sound, 1979. 

Sampl e 
Pe r iod  

Number 
Sex Mean o f  

Age Male Female T o t a l  Percent Length Lengths 

3 60 6 3 123 64 193 123 
4 6 5 11 6 209 11 
5 30 21 51 2 7 22 1 5 1 

5/27-6/2 6 1 - 1 t r 22 5 1 
7 2 2 4 2 238 4 
8 1 1 2 1 239 2 - 9+ - - - - - 

Subto ta l  100 9 2 192 100 - 192 ..................................................................................... 
2 1 - 1 1 173 1 
3 4 6 31 7 7 7 7 186 7 7 
4 I 0  3 13 13 194 13 
5 2 4 6 6 21 9 - - 6 

6/3-6/9 6 - - - - 
7 1 2 3 3 242 3 

9+ - - - - - - 
Subto ta l  6 0 40 1 00 100 - 100 



Table 40. Age, s e x ,  and l eng th  composition of P a c i f i c  h e r r i n g  cap tured  i n  v a r i a b l e  
mesh g i l l n e t s  i n  s t a t i s t i c a l  a r e a  333-74 (Cape Denbigh) ,  Norton Sound 
D i s t r i c t ,  1979. 

'. 
Number 

Sampl e Sex Mean o f 
Per iod  Age Male Female Total  Percent  Length Lengths 

Sub to t a l  

2 . 1  - 1 3 164 1 
3 8 9 17 5 3 185 17 
4 - 3 3 10  197 3 

6/ 3-6/ 9 5 3 4 7 22 21 3 7 - 6 - - - - - 
7 2 - 2 6 253 2 
8 - 1 1 3 269 - 1 
9+ 1 1 3 265 1 

Sub to t a l  15 17 3 2 100 - 3 2 



In 1980, the  commercial catch was sampled from s t a t i s t i c a l  a reas  333-70 - 
333-74 and 333-78 (Tables 41 -45) .  Variable mesh gi 1 l n e t s  were used t o  
c o l l e c t  samples in s t a t i s t i c a l  a reas  333-70 and 333-74 (Tables 46 and 47).  

DISCUSSION 

The 1974 year  c l a s s  (age 5 in 1979 and age 6 i n  1980) appeared t o  be the  
predominant yea r  c l a s s  in  a l l  sampling a reas  during both 1979 and 1980. 
The 1975 year  c l a s s  (age 4 in  1979 and age 5 i n  1980) i s  poorly represented 
in  a l l  a reas  and appears t o  be r e l a t i v e l y  much l e s s  abundant. 

The 1973 year  c l a s s  (age 6 in 1979 and age 7 i n  1980) was we1 1 represented 
i n  t h e  Togiak D i s t r i c t  during both 1979 and 1980. However, t h i s  yea r  c l a s s  
appeared t o  be much weaker i n  Goodnews Bay and the  Nelson Island area .  The 
1972 yea r  c l a s s  (age 7 i n  1979 and age 8 in  1980) was well represented in  the  
Nelson Island a r e a ,  and Cape Romanzof D i s t r i c t .  Large numbers of the 1976 
year  c l a s s  (age 3 i n  1979) were captured in  va r i ab le  mesh g i l l n e t s  i n  the  
Togiak D i s t r i c t  during the  l a t e r  s tages  of the  1979 migration. In 1980, t h e  
1977 year  c l a s s  (age 3 in  1980) was well represented in  va r i ab le  mesh g i l l n e t  
samples i n  Secur i ty  Cove, Cape Romanzof, and Norton Sound. 

The 1979 data f o r  Togiak D i s t r i c t  ( a l l  gear types)  suggests  temporal d i f f e r -  
ences between age c l a s ses .  The r e l a t i v e  proportion of o lde r  f i s h  ( i  .e .  , age 
5 and o l d e r )  was very high during the  e a r l y  port ion of the  spawning migrat ion;  
but decl ined a s  the  r u n  progressed. This t rend was not  apparent i n  t he  1980 
commercial catch samples, probably due t o  the  s h o r t  durat ion of the  f i she ry .  
However, temporal d i f ferences  were noted i n  the  1980 va r i ab le  mesh g i l l n e t  
samples. Temporal d i f f e rences  were a l s o  noted during 1980 in  Secur i ty  Cove 
and Cape Romanzof. 
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Table 41. Age, s ex ,  and length composition of P a c i f i c  her r ing  captured in 
commercial g i l l n e t s  i n  s t a t i s t i c a l  a rea  333-70 (Canal Light  Point 
t o  Unalakl e e t )  , Norton Sound D i s t r i c t ,  1980. 

Number 
Sarnpl e Sex Mean o f 
Period Age Male Female To t a  1 Percent Length Lengths 

3 - 1 1 1 196 1 
4 13 18 3 1 19 242 3 1 
5 10 1 11 6 245 11 

5/20-5/26 6 6 1 37 98 6 0 258 9 8 
7 3 - 3 2 267 3 

;+ 10 8 18  11 276 18 
1 - 1 1 260 1 

Sub-total  9 8 65 163 100 - 163 .............................................................................. 

3 - - - - - - 
4 34 17 5 1 2 2 233 51 
5 13  6 19 8 246 19 

5/27-6/2 6 7 8 59 137 58 251 137 
7 4 2 6 3 265 6 

:+ 18 4 22 - 9 - - 261 2 2 - - - 
Sub-total  147 88 235 100 - 235 ................................................................................. 

Sub-total  101 115 21 6 100 - 21 6 



Tab le  42. Age, sex, and l e n g t h  compos i t ion  o f  P a c i f i c  h e r r i n g  cap tu red  i n  
commercial g i l l n e t s  i n  s t a t i s t i c a l  area 333-72 (Una lak lee t  t o  
Shaktoo l  i k R i v e r ) ,  Nor ton  Sound D i s t r i c t ,  1980. 

Number 
Sampl e  Sex Mean o  f 
Pe r i od  Age Male Female To t a  1  Percent  Length Lengths 

3 - 1  1 tr 21 6 1  
4 2 4 16 40 17 238 4 0 
5 4 11 15 7  245 15 

5/20-5/26 6 8 4 57 141 62 258 141 
7  5 4 9  4 263 9 

;+ 13 9 22 10 275 22 - - - - - - 
Sub - to ta l  130 98 228 100 - 2 28 ................................................................................. 

3 1 3 4 3 230 4 
4 2 1  22 4 3 3 0 240 4 3 
5 3 6 9  6 251 9 

5/27-6/2 6 36 4 1 77 5 3 260 77 
7 2 2 4 3 267 4 

5 1  6 4 267 6 - 1 1 1  298 1 

Sub - to ta l  69 7 5 144 1  00 - 144 



Table 43. Age, sex, and length composition of Pacific herring captured in 
commercial gillnets in statistical area 333-74 (Cape Denbigh), 
Norton Sound District, 1980. 

Number 
Sampl e Sex Mean o f 
Period Ag e Male Female Total Percent Length Lengths 

Sub 

3 1 - 1 1 228 1 
4 15 13 28 2 0 232 2 8 
5 4 4 8 6 237 8 
6 59 2 5 84 SO 247 84 
7 2 2 4 3 257 4 

:+ 8 5 13 9 262 13 
1 - 1 1 276 1 

total 9 0 4 0 139 100 - 139 



Tab le  44. Age, sex, and l e n g t h  compos i t i on  o f  P a c i f i c  h e r r i n g  cap tu red  i n  
commercial g i l l n e t s  i n  s t a t i s t i c a l  area 333-78 (Go lov i n  Bay), 
Nor ton  Sound D i s t r i c t ,  1980. 

Number 
Sampl e  Sex Mean o f 
P e r i o d  Age Male Female T o t a l  Percen t  Leng th  Lengths 

Sub- t o t a l  



T a b l e  45. Age, s e x ,  and l e n g t h  compos i t ion  o f  P a c i f i c  h e r r i n g  c a p t u r e d  i n  
commercial g i l l n e t s  i n  a l l  sampled s t a t i s t i c a l  a r e a s ,  Morton 
Sound D i s t r i c t ,  1980. 

Sampl e 
Per iod  

Number 
Sex Mean o f  

Age Male Female To t a  1 P e r c e n t  Length Lengths 

3 - 2 2 1 206 2 
4 3 7 3 4 7 1 1 8  240 7 1 
5 1 4  12 26 7 245 26 

5/20-5/26 6 145 94 239 6 1 258 239 
7 8 4 1 2  3 264 12 

3 2 3 17  4 0 1 0  27 5 40 
1 - 1 t r 260 1 

S u b - t o t a l  2 28 163  391 1 00 - 391 ................................................................................. 

S u b - t o t a l  306 21 2 51 8 100 - 51 8 ................................................................................. 

3 3 1 4 2 21 5 4 
4 2 8 29 57 23 229 57 
5 7 8 1 5  6 240 1 5  

6/3-6/9 6 6 7 74 141 58 246 141 
7 5 6 11 5 256 11 

;+ 2 9 11 5 267 11 
1 2 3 1 269 3 

S u b - t o t a l  1 1 3  129 242 1 00 - 242 



Table 46. Age, sex,  and length composition of Paci f ic  herring captured in 
a  var iable  mesh g i l l n e t  in s t a t i s t i c a l  area 333-70 near S t .  Michael, 
Norton Sound D i s t r i c t ,  1980. 

Sampl e  
Period 

Number 
Sex Mean o f 

Age Male Female To t a  1  Percent Length Lengths 

Sub- t o t a l  



Table 47. Age, sex ,  and length  composition of P a c i f i c  her r ing  captured i n  
v a r i a b l e  mesh g i l l n e t s  in  s t a t i s t i c a l  a r ea  333-74 (Cape Denbigh),  
Norton Sound D i s t r i c t ,  1980. 

Number 
Sampl e Sex Mean of 
Period Age Male Female Total  Percent  Length Lengths 

3 88  33 121 55 184 121 
4 13  17 30 14 21 5 3 0 
5 2 4 6 3 234 6 

5/20-5/26 6 2 4 2 1 45 21 246 45 
7 5 2 7 3 252 7 

;+ 5 4 9 4 262 9 - 4 - - - - 
Sub-total  137 8 1 21 8 100 - 21 8 ................................................................................. 

3 85 43 128 32 191 128 
4 50 45 9 5 2 4 222 95 
5 6 11 17 4 235 17 

5/27-6/2 6 6 7 54 121 3 0 245 121 
7 4 6 10 3 249 10 

; + 

10 14 2 4 6 265 2 4 
1 3 4 1 263 4 

Sub- ts ta l  223 176 399' 100 - 399 ................................................................................. 

/ - - - - - - 

3 1 6 7 2 260 7 - 1 1 t r 290 464 

Sub-total  267 197 464 1 00 - 464 
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